QENT]_ZR FOR DRUG EVALUATION AND RESEARCH
Approval Package for: 074677

Trade Name : CAPTOPRIL TABLETS USP

Generic Name: Captoptil Tablets USP 12.5mg, 25mg, 50mg and
100mg

Sponsor : Stason Industrial Corp.

Approval Date: May 30, 1997

Yiwe




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION 074677

CONTENTS
Included Pending Not Not
Completion Prepared Required
Approval Letter- X
Tenative Approval Letter
Approvable Letter
Final Printed Labeling X
Medical Review(s)
Chemistry Review(s) X
EA/FONSI

Pharmacology Review(s)

Statistical Review(s)

Microbiology Review(s)

Clinical Pharmacology
Biopharmaceutics Review(s)

Bioequivalence Review(s) X

Administrative Document(s)

Correspondence

Yhe




CENTER FOR DRUG EVALUATION AND RESEARCH

Application Number 074677

APPROVAL LETTERS




ANDA 74-677

- - -

Stason Industrial Corporation
Attention: Min-Liang Pan, Ph.D.
11 Morgan :
Irvine, CA 92718-2005

Dear Madam:

This is in reference to your abbreviated new drug application

dated June 2, 1995, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act, for Captopril Tablets USP, T
12.5 mg, 25 mg, 50 mg and 100 mg. IR

Reference is also made to your amendments dated February 20,
December 12, March 3, and May 6, 1997.

‘‘‘‘‘ R S :S

We have completed the review of this abbreviated application and e
have concluded that the drug is safe and effective for use as o
recommended in the submitt%d labeling. Accordingly, the

application is approved. he Division of Bioequivalence has
determined your Captopril Tablets USP, 12.5 mg, 25 mg, 50 mg and

100 mg to be biocequivalent and, therefore, therapeutically
equivalent to the listed drug (Capoten® Tablets 12.5 mg, 25 mg,

50 mg and 100 mg, respectively, of Bristol Myers Squibb). Your
dissolution testing should be incorporated into the stability and
quality control program using the same method proposed in your
application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental”
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Pleage do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




Sdee o - - ny\w

We call your ‘attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Divisign of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Douglas L. Spofn

- §/30/¢7
- Director

Office of Generic Drugs
Center for Drug Evaluation and Research
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BOSCOGEN ', INC.
500 Tablets NDC 62033-1014-1
CAPTOPRIL TABLETS, USP

Caution: Federal law prohibits
dispensing without prescription.
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BOSCOGEN , INC.
NDC 62033-1014-0

100 Tablets
CAPTOPRIL TABLETS, USP

Caution: Federal law prohibits
dispensing without prescription.

100 mg
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BOSCOGEN", INC.
g

1000 Tablets NDC 62033-1013-2
0m
CAPTOPRIL TABLETS, USP:

Caution: Federal law prohibits
dispensing without prescription.
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CAPTOPRIL TABLETS. USP

BOSCOGEN ", INC.

Caution: Federal law prohibits
dispensing without prescription.

100 Tablets
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MAY 30 1997

CAPTOPRIL
TABLETS, USP

Revised 04-29-97

60763-01

CAPTOPRIL TABLELS, USK

capwopni ocars (ke VOIAGR  AND
ADMINISTRATION).
USE IN PREGNANCY
Pharmacadynamics
Administration of captopeil resuhts in
of l antexial resi n

DESCRIPTION
Capropril is 2 Qedﬁc w-oumve

hypenensive patients with either 80 chamge.
or an increase. in candiac output. There is
an increase in renal blood flow following
administration of captopril and giomerutar
ﬁllnnonnununllvmdﬂlged

jons of blood pressurc sre ussally

iohibior  of
enzyme (ACE) the uzzvmc Wh l'or
lhe

m:mm]sono%mhme:nﬁ:ruﬂ
ion of an dose of

~of I w

Cwnl is dupm;d chamully as -
1asy
proline MW 217.29] and has the lollowmg
formmla:

Molecular Formula: CetsNO,S

Captopril is 2 white 0 off-white
crystalline powder that may have a slight
sulforous odor, it is soleble s wmer
(approx. 160 mg/mL). -methamol. and
ethanol and sparingly soluble in chiorofonn
and cthy) acewme.

Each ublet. for oral adminisration.
contains either 12.5, 25, 50. or 100 mg
capopril. lnndﬂnmud-uﬂamu\s
llsc I’ollowm; imactive

CLINICAL PRARMACOLOGY
Mechasium of Action

The mechanism of action of capiopril has
not yet been fally elucidaied. Its beneficial
effects in hyperiemsion and heant fallure
appexs 1o result primarily from seppression
of the renin-sngiotcnsim-aidogierone system.
However. there is mo consistent correlation
between renin levels and response 10 the
drug. Renin. an enzyme symhesized by the
kidneys. is released oMo the circulation
where it acts on a plasma globulin substratc
o produce amgiotensin . 2 relstively
mnmvedw Angnumnlu&m

enzyme (ACE) 0 llmm . a polau

I also i i
secretion from the sdrenal cortex. thereby
contributing 10 sodium and fluid retention.

Capwpnl prevents the coaversion of
in | 10 i in I1 by b i
of ACE. a peptidyldipeptide carboxy
hydrolase.  This inhibition has been
demonstrated in  both  healthy  human
subjects and in animals by showing that the
clevation of blond presmmre  caused by
1 was
or by il. In
animal studies. captopril did not alter the
pressor responses 10 3 number of other
agents.  including  angiolensin 1l and
i ine. indicating iy of

aclion.
ACE is identical 10 “bradykiningse™. and
Gplopril may also imeofere with the
of the peptide.
P of
bradvkinin or prosisgiandin E. may also
have 3 role in the theapentic effeat of

capiopril.
Inbibition of ACE results in decreased
plasma angiotensin 11 and imcreased plasma
renin activity (PRA). the laier reswhing
!mmhsofmefeetadumm

result small incresses in scram potassiem
Tk.ibypcu-veﬁmpam[wn
longer pe'l:d o( m |h| does
ulating ACE.
llumhowu-hhaheACEmm

3
Pharmacekiactics l,

Afier oral adminisiration of therapentic
doses of capiopril. rapid absorption occurs
with peak blood levels st abowt one hour.
The presence of food in the gastromtestinal
tract reduces absorption by sbout 30 10 40
percent; caplopril therefore should be given
one hour before meals. Mumu
labeling. average minimal
approximstely 75 peaventi—in a N‘hur
peiod. over 95 percent of the sbsorbed dose
i:dimhuledhllhewine:wwSOpaml
is unchanged drug: most of the remainder is
the disulfide dimer of caplopril and
caplopril-cysteine disulfide

Approximately 25 10 30 percent of the
circulating drug is bound to plasma
proteins. The apparent elimination half-tife
for total radicactivity in blood is probably
less than 3 hours. An  scaurate
determination of half-life of unchanged
captopril is noL. al present. possible. but it is
probably less than 2 howrs. In patients with
renal impairment. however. retention of

captopril. The duration of effect is dose
related.  The reduction in blood pressare
may be progressive. so to achicve maximal
therapeutic effects, several weeks of therapy
may be_required. The blood pressure
lowering effects oF captopril and thiazide-

captopril and beta-blockers have a less than
additive effect
Blood pressure is lmvaudm sbout Ihe

positions.
chycardia are mfroquent but mey ocowr in

volume-depieted  pationts. Abrap
withdrrwal of capiopril has Bot bees
maocisted with 2 rapid mxyease in blood

pressare.

In patients with beant fsilure, significamthy
decreased  peripheral (systemic  vascular)
fesistance and blood pressure (aflerioad).
reduced  puimonary  apillany  wedge
pressmure and y vascular

CAPLOPNI and ULALGEs 5T APPIOMIILC. -

failure and

W hoE Bt W i N patiiie
in formal clinical trials of hean failure
developed neatropenia. it has ocourred
dunng  tx  swbsoquent  dlinical
experience. Abont half of the reported
cases had serum crestimine 2 1.6 mg/dl
and more than 73 percent were in
paticnts alsp receiviag procainamidc
In heart faidure. i appears that the same

The ncueropesia has  whesly  been
. hs afer .
‘was garted. Bone marrow cxaminations in

AL HUHDIGES vt v
morbidity and dam when ldmmmcrw 10
pregnant women  Several dozen cases han ¢
been reporied i the world literasture W her
pregrancy  is  detecied.  ACE  whidwion
should be descoounued as 3000 as possabic
The wse of ACE mhibdiors unng the
second ad third tnmesters of pregrancy
has been agsocisted with fctal and seonata)
ingory. including  hvpotension. seomata!
h.ll hypoplasia  anuria. reversibic or
wrevorsible remal falker. and  deah
Oligobydrasmios has siso been reported.
premmably resuhing from decreased (ewl
ronal fenction: oligohydramnios in  this
serting kas been associated with fetal Limb

i shomt two weeks after capiopril was
discontimued. and scrious infections wae
lmmised o cimically compicx  patients.
Aboot 13 percemt of the oases of

ia have ended fatally. but aimost
ol famalities were iIn paticats with sexious
remal  failore,  heart faikwe  or
immunosuppressant Ihw\ or a

ination of these Eacors.

mﬂu(e; ap‘um|whohu

resistonce. increased cardiac output. and
mcressed exercise tolerance lme (ETT)
have been  demonstrated. These
hemodynamic and clinical effects occur
afier the first dose and appear 10 persist for
the duration of therapy. Placebo

during  therapy
‘with sy sther ACE inhibitor).
WARNINGS
Anephylacteid snd Possibly Related
Reactions
Pre because

of the hypertensive or beart
failure paticwt showld always ischude
assessment of resal fusction.

I capiopril is weed in pationts with
impaired renal function. white blood cell
and differential counts shoald be

and

Y ic hung P Premaaurity.
mruicnoe growth roardation. and patent
mmh\'enhobemlww\ed.
shhough i is not cicar whether these
ocasTences were duc 10 the ACE-inhibitor
exposare.

These adversc cffects do not mppear 1o
e resulted from intrawterine  ACE-
inhibitor exposure that has been limited o
the firet trimester. Mothers whose embryos
and fetuses are exposed 1o ACE inhibitors
ouly during the first wimester shoald be so
nformed. Nonctheiess. when  patienis
become pregnant. physicians should make
every effort 1o discontinue the usc of
Gupeopril a3 s00n as possible

ihnh {probably less onu\manonc:m
every no

0 ACE imhibitors will be found. In these
Tare cases. ihe mothers should be apprised
dmmmmnwfuu:w

prior W saning westment and
approximately two-week imtervals for sbout

studies of 12 weeks duration in patients who
Mmuwmdldemnl:lywdmulumd

m%mmmemﬁnno?

digitalis show no to
effects on ETT: open sudies, with P

three months, then )

In patients with collagen vascular discase
of who are exposed 10 other drugs knows 10
affect the white cells or immune responsc.

wp 0 |3 moaths in some cases. also indicate
that ETT benefit is maintained. Clinical

has been ed in some
patiens where acute b ic effects

were minimal.

The Survival  and Ventricular
Enlargement  (SAVE) study was a
i ) . soublc-bii

piscebo

trial in 2.231
pllmu (age 21 10 79 vears) \vho nl'vwd

the acetc phase of
-ﬂddmhvenanem Patients
had left dy jon (LVD).

H—du-mgld\vmqemu
fraction <A0% bt 8 the Lme of
rndomization were  mol  suffickemby
symplomalic 10 require ACE imhibisor
\herapy for heart [sikare. About half of the
paticris kad had sympioms of beart Esibure
in the past. Paticnts were given a text dose
of 625 mg ol capwoprii and were
rmdomimmlhm]wléﬁum
infarction 10 receive either wwpnl or
placebo in addition to

PRECAUTIONS: Information  for
Patients and ADVERSE REACTIONS)

An;hyhﬂoill Reactions During
i L Two patients ing
& itizi with

thenpy.

Captopril was initiated at 6.25 mg or 12.$
mg tid and afier two weeks titrated w0 3
urget maintenance dose of 50 mg Gd.
About 80% of patients were receiving the
target dos at the end of the study. Pmicrs
were followed for a minimum of two years
and for up 10 five ycars. with an average
follow-up of 3.5 years.

Baseline blood pressure was 113770 men
Hg and 112/70 mm Hg for the placebo smd
Wl groups, wdv Blood

venom wille m ACE

m hwmmlhe:

when there is impaired remal
funclion, captopril should be used oniy after
an assessment of benefil and risk. and then
All patients treated with captopril should
be told to report any signs of infection (e.g..
sore hyoat, fever). I infection is suspected.
white cell counts should be performed
withowt delay.

Simce discomtinuation of captopril and
other drugs has pemerally led 10 prompt
ra-dunncmlomul upon

sevial should be
paformed 10 assess the intraamaiotic
arvirommen!.

If oligokydramaios is observed. captopril
should be discontimued unless it s
comtidered  lifesaving for the mother
Comtraction sress testing (CST). 3 non-
mress test (NST). or biophysical profiling
(BPP) may be appropriaic. depending upon
the week of pregaancy.  Patients and
Pphysicians should be aware. however, that
oligohydramnios may not appear uatil afier
the fetus bas sustained irreversibie injury

llmwilhhiﬂonesol'multmw
to ACE imhibitors shoukd be closely
observed for  hypotension, oliguna. and
hyperkalemis. If oliguria occurs. atienion
should be directed toward suppont of biood
m and renal perfusion, Exchange

coud < lﬂl)l- ) the physician should
withdraw captopril and closely follow the
paticnt's course.

Proteisuria

Total urinary proteins grester than 1 g per
hymtﬂlinlhomoﬂpamlof
patients receiving captopril.  About 90
percent of affected patienis had tvldmee of
prior renal disease or received rel

ot dialysis my be required as &
means of reversing hypotension and/or
substitming for disordered renal funciion
While captopril may be removed from the
Mnn circulstion by hcmodulyns there is

data g the
flecii of b ysis for ing
it from the circulation of neonates or
children. Peritoneal dialysis is not effective
for removing captopril. there is no

high doses of capiopril (in excess of ISO
mg/day), or both. The

transfusion for removing u;wpril from |;e
e .

occurred in about one-fifih of pmanmc
patients. In most cases, protcimumia
sobsided or cleared within six months
whether or not caplopril was continued.
Parameters of renal function, such as BUN

ad were scidom aliered in the
patiems with proteinuria.

l!m

M-Nwlm(l”ﬂlu
128777 mmn Hg st | y1)

T\uwy-iu\wilwm-
compaed 0 placebo. The risk redwction
lwﬂl_e-luﬁtymlm(ho.ol)
md for cardiovascelar desh was 21%
(P=0.014). Capaopri) treamed subjects had
22% (P=0.034) fewer faret hospitalizations
for hean faidure. Comparcd 10 piacebo.
2% fewer paticats receiviag capsopril
developad symptoms of oven hean faibure.
There was mo significamt diffcrence betwoen
m-wmmfonum

INDICATIONS AND USAGE

was rarely seen in
iypmnnve patients but is a possible
cwnscquence of captopril use in saltvolume
hhed persons (such as those ueated

with di patients wnh
hean failure or those patients
rena) dialysis. (See PRECAUTIONS: Drug
Intersctions.)

In heart failure. where the blood pressure
was cither normal or low. transiemt
decreases in mean blood pressure peater
than 20 percent were recorded in sbout half

When capuopril was given 1o rabbits a1
mwollomums(mamm
basis) the maximum recommended haman
dosc, low incidences of craniofacial
malformations were seen. No terstogenic
effects of capsopril were seen in studies of
pregnant rats and hamsters. On a mgig
basis. the doses used were up to 130 times
(in hamsters) and 625 times (in nts) the
maximum recommended human dose.

Bepatic Failure

Rarcly. ACE imhibilors have been
associated with » syndrome that stans with
cholestatic jsundice and progresses 10
fulminant hepatic necrosis and (zometimes)
death. The necnmmn of this syndrome is

clevations of hepatic enzymes  should
discontiowe the ACE inhibilor and receive

capropril.  Abowt half of the ncutropenic of the patients.  This transient hypotemsion approprisse medical follow-up

pmnsdevdwdlyﬂaliewnnlumy is more likely 10 occur after any of the firm

indections or other feamares of the syndrome severat doscs and is usually well wiemed.  PRECAUTIONS

of agraamiocyiosis. producing either no symptoms or brief mild  Geseral

The risk of i on ligh Mhmm WWF-mm

the climical siatus of the patient: it has been with petiemis  with renal
In ciimical wisls in petieats with condmction deferts. Hymmlh: Mmm‘mhmmm

n:ﬂi-—d’wl.ﬂnw
In paticous with somc degrre of remad
failwre (screm crestimine M leaqt 1.6
mgil) bwt mo collagen v-*
@oensc. the risk of :

reason for discontissstion of drug s 36
percest of paticnts with heart failare.
BECAUSE OF THE POTENTIAL
FALL IN BLOOD PRESSURE IN
THASE PATIENTS, THERAPY
SHOULD BE STARTED UNDER VIRY
CLOSE MEDICAL SUPERVISION. A
—hgb‘:olélsov 12.5 mg tid may

gﬂrﬂsnhlw’mn

waliu-s_lov

Ilm ablcts  are

for the of by 5
In asing capopri), showld
begivmlolklitolm/

is (scc WA

Capropril may bz-d--.ulw
for paticnts with normal renal function. in
whom the risk is relatively bow. lnpllm
with impaired renal function.

. Duwily
ﬁudmﬂmmﬁwﬂvh’
-*mm,-muf
Mﬁ-—ﬂd renal f-un- h
foreign

effect.  Patienes
.uuhefolb-ddudykrmrnmn
weeks of wemtment snd whenever the dose
of capaprii aadior diwretic is increased. In
poticmis with heart failwre, reducing the
dose of dimrctic. if feasible. may minimize
&:M-hhodp—:

mn-uwhhnmlmhn.-eol

those  with collagen vascular disease.
caplopril  should be  reserved  for
hypertensives who have either developed
unacceptable side effects on other drugs. or
have failed to respond satisfaciorily 1o drug
combinations.

Clplopnl is cffective alonc and in

ion with other i

agents, empecially thiazide-type diuretics.
The blood pressure lowering effects of

Y with
caplopril has been iated with

5 WL per s 3 reasoa W
discontiome caproprii.  Some decrease of
Mwmklm—md

neutropenia but this association bas not
appeared in U.S. repons.
In paticnts with collagen vascular

itiati of
wuwilmmhhmfﬁlm The
magnitude of the decvease is greatest carty
in the coume of weaiment: this effect

ancry siemosis. have developed increases in
BUN aad serum arestinine afier reduction
of biood presmse with capopril. Capopril
dosage reduction asd/or discontinustion of
diwrctic may be required. For some of these
Ppaticats. i may ot be possible 10 normalize
blood pressere and mainain adequate renal

perfusion.

Heant  Failure—Abowt 20 pacent  of
patients deveiop sisble elevations of BUN
and serom  creatinine  greser taan 20
percent sbove mormal or baseline mpon
long-term westrment with capiopeil.  Less
than 5 percent of patiemts. gencrally those

subocquem improvement probably depends
wpoa the sevarity of the wnderlying resal
diseasc.

Sec CLINICAL PHARMACOLOGY,
DOSAGL AND ADMINISTRATION,
ADVERSE REACTIONS: Alered

discases  (c.g.  systemic lopus  stabilizes within a week or wo. and

o and retuns to levels. Lab
impaired renal function. neutropenia without 8 decrease in th cllicacy, Hy
occwred in 3.7 percent of patients in  within two months.

clinical urials.

y 'M-p

Fetal/Neosatal Morbidity and Mortality

;. Elevations in scrwm
potmwn have been observed in some
patients treated with ACE  inhibitors.
including caplopril.  When weated with




!

5

ACEMxpm-snmktarm
ia imchude those

u—:hmmw

Agents Heoving V asodiswor Activitv: Data
u!kd!enolq-n--dm

s swisce-area basis), and in dogs a1 30
tmes MRHD on a body-weight basis (15

times MRHD on & surface-area basis).
(‘-wic crosions/ulcenstions were
in inci in male rats at 20 and

» patients Iving caplopril
forhﬂ‘hh:nnmw-blem
In or othey mitrates (as used for

sparing diwretics. or

- ining  salt or
other drugs with ‘i in ghy
seram pousssium. (See PRECAUTIONS:

Information for Patiests sad Drug
Imseractions: ADVERSE REACTIONS:
Aliered Laberstery Fimdings )

Cough: Presamably due 1o the inhibition

management of sngina) or other drugs
hsving vasodilsor activity should if

of the of

cough
has been reported  with all ACE inhibitors.
slways resolving afier discontimuation of
therapy.  ACE inhibitor-induced cough
should be considered in the differential
diagnosis of cough.
Valvuior Stenosis: There is concem. on
theoretical grounds, that paticnts with sortic
stenosis might be at panicular risk of

and pearhaps ot
lower dosage.

Agemis  Cauwsing  Renin Relegse:
Capropril’s effect will be amgmented by
sntihyperiensive agents that cause renin

release.  For cxamplc. diwretics (cg
thiazides) may activate the renin.
angiotensin-aldosterone sveem.

Agents Affecting Activity:

200 times MRHD on 3 body-weight basis
(3.5 and 35 times MRHD os a swrface-ares
basis): in dogs at 30 times MRHD oa a
body-weight basis (13 times on MRHD oa a
surfacc-area basis). and in monkeys al 65
times MRHD on 8 body-weight basis (20
times MRHD on a lnfm-u hm)
Rabbits developed gastric and §

dou of a thiazide-type diuretic (e.g.
i 25 mg daily). should

has caused fatal airway obstruction. (See
WARNINGS: and
PRECAUTIONS: Information for
Patiests )

Cough: Cough has beem reported im 0.5
10 2% of paticms wested with captopril is  resched
climical trisls (sec PRECAUTIONS
Geseral. Cough)

The followimg e beea reported in
#bout 0.5 10 2 percent of patiemts but did mot

ulcmwhmpvenulléuuwoﬂmely
30 times MRHD on a body-weight basis (10
times MRHD on 2 surface-arca basis) for
oaly 5 10 7 days.

in the two-yeargm study. irreversible and
Progressive varistions in the caliber of
minll vessels (focal sacculmions aad

The svmpathetic nervous system may be
; . in .

coronary when oeated
with vasodilators because they do mot
develop as much afterioad reduction as
others.

in patients
surgery or -gduring

Surg‘enMnmbuiu:
undergoing major

ancsthesia with agents that produce
hypotension,  captopril  will  block
angiotensin 11 formation secondary to

compensatory renin release. If hypotension
occurs and is considered 1o be due to this
mechanism. il can be corrected by volume
expansion.

Hemodialysis

Recml clunml observations have wmm an
of

{anaphylactoid) reactions during
hemodialysis  with  high-flux  dialysis
membranes (e.g.. AN69) in patients

receiving ACE inhibitors. In these patients,
consideration should be given 10 using a

mme-in patients receiving  capeopnit
slone or with diuretics. Thevefore. agemts
affecting  sympathetic  activity (eg.

w0 200 times MRHD) on a body-weight
basis: | 10 33 times MRHD on s swrface-
arca basis in 3 dose-rcisted [achion. The
dea-ul’nahavedlllklh'edd

be added. The diuretic dose may be
increased a1 one- 1o two-week intervals until
its highest wsaal satihvpertensive dose is

HWSM-HI:-M

PIICAU‘HONS

roquired  the dose of caplopril may be

peptic ulcer, malaisc.
fatigue. insomnia. ty mouth. dyspmea,
alopecia,

0 $00 mg bid or tid and then if
nccessary. 10 150 mg bid or td twhilc
contumsimg the diwretic). The wsual dose
mage is 25 10 I15¢ mg bid or tid A
mavismes daily dose of 450 mg capropril

62033-1012-2). S g tablets in botties &i
100 (NDC 62033-1013-0) and 1000 (NDC
62033-1013-2). and 180 my tablets 1n
boties of 100 (NDC 62033-1014-0) Bottles
Contain 3 denice.m-Charcos) canuster

The 12$ mg wblet 15 a comen-faced
diamond with a bisect bar  One side 15
embossed with “10 . 11" and the other sidc
with “STASON". The 25 mg tablet is a
coavex-faced diamond with 2 quadnsec
bar. One sidc is embossed with * 10 X 12
aad the other side with “STASON™  The S0
mg tablet is a convex-{aced diamond with a
bisect bar. One side is embossed with 10
137 and the other side with “STASON™
The 100 mg wbict is a convex-faced
apsuic-shaped tablet with 2 bisect bar
One side is embossed with =10 [ 14 and the
other side with “STASON™

All captopril tadlets arc white and may

Dispensc

dom;wnhl
even afler.

manglionic blocking agents or
newron blocking agenis) should be lsd
with caution. Bews-adrenergic blocking
drugs add some further amihyperiensive
effect 0 captopril. but the overall respomse
is leas than additive.

dosing

Pregaancy Categorien C(ﬁm trimester)
aad D (mecond and third

See  WARNINGS: Fetal / Neseatal

Agenis ing Serwm P aad y
Since wl m M
ion of sermm N.t-gmuhen
may ocaur. . Py .,__,m ions of captopril in human milk
nnu . one percem of those n

Md

bemunhrl‘orwhypohlemn

and then with caution. gimce they may lead

1o a significant incresse of -uum
. Salt y

mn(eml blood. Because of the potential
for sesious adversc reaclions in marsiag
infants from captopril. a decision should be
made whether 10 discontinue nursing or o

mrwabbeudwnhuuunn

different type of dialysis m of 3 Swnthesis: I kas been rqm\ed that
different class of 2 (See [ i may reduce the
WARNINGS: A id R lﬂec( of  capropril,
Duriag Membrane Exp in cases " of low renin

Iaformation for Patients

Patients should be advised to immiediately
Feport 1o their physician any signs or
Symploms suggesting angioedema (c.g..
swelling of face, eyes, lips. tongue, laryny
and it i v in ing or

breathing; and to di
therapy. (See WARNINGS:
Aogioedema.)

Patients should be told to report prompuly
any indication of infection (¢.g., sore throal,
fever), which may be a sign of neutropenia.
or of progressive cdema which might be
related (0 proteinuria and  nephrotic
syndrome.

All patients should bc cautioned that

hypmamon Other  mongicyoidal  anti-
inflammatory agents (¢.g.. aspisrin) may also
have this effect.

Lithium:  Increased scrum lithiem levels

di i the drug. waking into sccouat
the i of captopril 10 the mother.
(Sec PRECAUTIONS: Pedistric Use )

Pediatric Use
Safety and :ﬂ‘emvas: in  pedistric
patients have not been There is

ic: anIlous

mg bid or tid. under close medical

avthems multiforme (including Stevens-
Jolmson syndrome), exfoliative dermatitis.
Gasrointestinal:  Pancreatilis. glossiis.

supeyvision,
When by the patient's
clinical condition. the daily dose of

capuopril may be increased every 24 hours
or less under  comtinuous  medical

dyspepsia. supervision  unlil 2 satisfactory  biood
Hemaswiogic: Anemia. including splastic  pressure response is obwined or the
and hemolytic. maximum dose of captopril is reached In
Heporobiliary: laundice. hepatitis. this regimen. addition of 2 morr potent
-ﬁugmuﬂolmm diuretic. ¢.g., furosemide. may also be
A Myalgia my Bmlodxes may also be used in
F ic.  Ataxia, ik with captopril therapy (sec
PRECAUTIONS: Drug Interactions). but
Respirssory: Bronchospasm. cosimophilic the effects of the two drugs are less than
rhinitis. additive.

limited reported in the li

with the wse of capwopril in the pedistric
populsiion: dosage. on 8 weight basis. was
gencnally reporied 10 be comparabie 1o or

may
lead to an excessive fall in blood pressure
because of reduction in fluid volume. Other
causes of volume depletion such as
vomiting or diarrhea may also lead to a fall
in blood pressurc; patients should be
advised to consult with the physician.
Patents should be advised not 10 use
poumum-spmng diuretics, ponmum
or i salt
bt without it their

and sympioms of lithium toxicity have bem less than that -ed in adults. fever. mysigia. anhnigia  awarstitial
reported in patients avi Infants. may be nq:hnus vuwlnu lsh or  other
lithium and ACE inhibitor Ihﬂw\ These more mscqmble to the adverse - hilia
drugs should be with i d'l'eax of  captopril. and an cievated ESR.
caution and frequent ng of serum E ive, it
lithium levels is If a diwretic  d in blood prmne and F ™ y and
is also used. it may increase the risk of complications. including oliguria and Sec WA F
lithium toxicity. seizures. have been reported. Maorbidity and Mortality.
Captopril should be used in pediatric

Drug/Laboratory Test Interaction patienis  only if other measores for Abered Laherstory Findinpy
Caplopril may cause a false-positive wrine controlling bicod pressure have mot been Sa— Electrolvies:  Hyperkalemia: small
test for acetone. effective. n scram i islly in

paticats  with remal  impawment  (see
Carci asd ADVERSE REACTIONS PIII:CAUTIONS) last
Impairment of Fertiliy Reported incidences are based on clinical in

Two-year studies with doses of 50 10 1350
mg/kg/day in mice and rats failed 10 show
any cvidence of carcinogenic povenial.
The high dose in these studies is 150 times
the maximum recommended buman dose of
450 mg. assuming a 50-kg subject. On a
body-surface-arca basis. the high doses for
micc and rats are 13 and 26 times the

physician. (Sce PRECAUTIONS: G:nenl
and Drug Ioteractions: ADVERSE
REACTIONS.)

Pnumu should be wamed
or di

unless instructed by

against
of
the

medication
physician.

Heart failure paticnts on captopril thevapy
should be i against rapid i

human  dose.
respectively.

Studies in rats  have
impairment of fenility.

Animal Texicolegy

Chronic ol toxicity sndies were
Mmdnrll(ly-l).bp(ﬂ-ﬁx
1 year). mnoe (2 years). and momkeys (1

revealed no

in physical activity.

Patienis should be informed that captoprit
should be taken one hour before meals (sec
DOSAGE AND ADMINISTRATION).

Pregnancy. Female  patients  of
childbearing age should be told about the

of d-and third-ti

year). Yoxiciy
included effects on h renal

Speciol Senses: Blurred vision.

Urogenitol: Impotence.

As with other ACE inhibitors. 3 symdrome
has been reponied which may imclde:

ials  involving  approximmely 7000
patients.
Renal: Abowt one of 100 paticmts
devi proteimuria (scc WARNINGS).
Each of the following kas been reponed
mmv-‘dy 1 uoloflwomd

Heart Failure- IniGation of therapy
requires  considerstion of recent diuretic
therapy and the possibility of severe
salvolume depiction. In patients with
cither normal or low blood pressurc. who
have been vigorously treated with diuretics
and who may bc hyponawemic andior
hypovoleniic. a starting dose of 6.25 or 12.5
mg tid may minimize the magnitnde or
dwration of the hypotemsive effect (sec
WA ™

: . for  hese
patients. titration 1o the usual daily dosage
<an then occur within the next several days.

For most patients the usual initial daily
dosage is 25 mg lid. Afier 2 dose of 50 mg
Ud is reached. funher increases in dosage
should be delayed, where possible, for al
two  weeks 10 determine if a

petients
mlhﬁmhww
diwretics
BUN/Sevwm  Creatinine: T

'y response occurs.  Most paticnts
studied hlve had a satisfactory clinical
improvement at 50 or 100 mg tid A

clevations of BUN or serum creatinine
epecially in voleme or mit depleted
patients  or those with  renovascular
Iym may occur.  Rapid reduction

of lon, ik elevated blood
pressure can IB\III in decreases in the
M fitration rate and. in tum. lead
in BUN or serum creatinine.

He /

ocoered  (sec

WARNINGS) Cases  of amemia

bOCY 1OpH and Viopenia heve
beea reported.

Dermasoiogic: Resh. ofica with pruritus.

=d somcrimes with fever. artwalgia. mad
cosimophilia. occwrred m asbowt 4 w0 7

toxicily. erosion/ulceration of the somach.
and variation of retinal blood veasels

Reductions in  bemogiobin  and/or
hematocrit values were seen in mice. s,
and monkeys M doses 50 0 150 Limes the

exposure to ACE inhibitors, and they should
also be told that these consequences do ot
appear 10 have resulted from intrsuterine
ACE-inhibitor exposure thai has been
limited to the firs: trimester. These patiems
shouid be asked 1o repon pregnancies 1o
their physicians as soon as possible.

Drug Interactions

Hvpotension—Patiems on Diwretic
Therapy: Pationls on  diuretics amd
especially those in whom diuretic therapy
was recently instituted, as well as those on
severe dx:ury s nsmwon or Mvnx
may
reduction of blood pressure nsuallv within
the first hour after receiving the initisl dosc
of captopril,

The possidility of hypotensive effects
with captopril can be minimized by either
discontinuing the diuretic or increasing the
salt intake pproximately one week prior 10
initiation of treatment with captopril or
initiating herapy with small doses (6.25 or
12.5 mg). Altamatively, provide medical
supervision for at least one hour after the
initial dose. If hypotension occurs. the
patient should be placed in a swpine
position. and, if necessary. receive an
intravenous infusion of normal saline. This
Uansient hypotensive response is not a
contraindication to further doses which can
be given without difficulty once the blood

human dose
(Wﬂ))o(lsou—-"nso-n
subject. On 8 body-gurface-ares basis these
doses are S W0 25 times maximem

A—gh&mlhmnd
bme-mmm-bp
3 doses 3 10 30 mes MRHD on a body-
weight basis (4 © IS times MRHD om »
surfacc-area basis)  The reductions in
hemogiobin sad hemmtocrit values in rats
nﬂ-iecwueuhn’lﬂ--ln'-ﬂ
remrmed 10 normal with costiesed dosing
by the end of the study. Marked sacmia
was scen af all dose levels (8 10 30 times
MRHD) in dogs. wheress modermte w0
-mlﬂahpunvumd-lynl!b

varying degree. being associated only with
dogs that died or were macificed in a
moribund condition in the | vear study.

Ag on remal savws sad doee) of 100
patienis. wnally during the first fowr weeks
o{lhawv U is ummlly

fkmog:c A positive ANA bas been

daily dose of 450 mg of captopril
should not be exceeded.

Captopril should generally be used in
conjunction with a diuretic and digitalis.
Captopril therapy must be initiated under
very close medical supervision.

l.‘fl Vﬂllinlar Dyinnm-: After

dose for long-icxm use in pauum following
a myocardial infarciion is a warget
maintenance dose of 50 mg tid.

Therapy may be initisted u uﬂy as lllree

Lrver F-namn Tests: Elevatioas of liver
- sikaline piv and
serum bilirubia heve ocowrred.
OVERDOSAGE

Correction of hypotemsion would be of
primary comcem.  Voleme expansion with

- infusion of mormal saline is

the westment of choice for resioration of

Slood presmare
Whlewu-vbemovdfmmlhe

days foll
Afler a tmgle dme of 6.25 mg. capwpril
therapy should be initisted at 12.5 mg tid.
Captopril should then be increased 10 25 mg
tid during the next severai days and 10 2
targer dose of S0 mg tid over the next
scveral weeks as tolerated (see CLINICAL
PHARMACOLOGY).

Captopril may be used in patients treated
with other  poa-myocardial  infarction

amtibistaminic agant. and/or timging  adult v therc is  therapies, ¢.g. thro aspirin. beta
therapy. remission msy occw cvem if @ ha ing the biockers.

capropril is comtiswed. Prarites withow  effe of b ialvsis for ing  Dosage Adj in Reas!
Rk ocows i abow 2 of 100 patiests. X from the circulation of neonates or Inpnmul-Becnnu WI is excreted
Bm?-dlomolniu:-ih children Peritoneal dialysis is not effective hvlh:hbeyx ™mes are

_for removing  caplopril:  there is no

transfusion for removing ;uopril from the

DOSAGE AND ADMINISTRATION
Capiopril wbicts showld be taken ome boor
before  mcals. Dosage mmst  be

reduced in patients with impaired remal
function. Thucpuium'iumh-gaw
reach sicady-state captopril levels and will
mchhlgham:dymlevdsronpvm
daily dose than patients with normal renal
function.  Therefore. these patients may
Tespond w0 smaller or less froquom doscs

Accerdiagly. for patients with significant
remal vwpairment. imitial daily dosage of
captopril showld be reduced, and smaller
ncrements  wiitized for tiwation. which
showld bc quitc siow (ome40 Iwo-week

[Dreg & | for of icdali

hyposcasion with capuopril therapy. Ryperseasion—Initiation  of  therapy
Tachycardia chest pein. and polp: r it o of Tecent
have each been n ! drug the exiem
of 100 paticats. of blood presre ¢ it resrics

heart
f-h:h-wnﬂoandhzbldlm
Ppaticnts.
Dvsgeusia: Approximatehy 2 w0 4
(wngmmulm-uhn)oflm

. Afer the desired therapeutic
effect has been achieved. the dose should be
slow)y beckirmed 1 determine  the
minimal cffective dose. Whea comcomitant
t-mcﬂwyurwd.lbw&m:
(eg. furoscemide). rather than a thiazide
dinwrctic, is prefarred in paticnts with severe

However, mlhe”we&mdyn:dmelo mnmudevelopedldmnunmorhuol w—:lumbeammuuu remal  impairment. (See WARNINGS:
times MRHD, bone mamow aste plion.  Taste is  two weeks. the dose may be ©50 A During
was found to be upon and usually seif-limited (2 10 3 mg bid or tid Ci sodium M Exposure and
administration. lllo!llh:) even  with drug ion may be b when captopril  PRECAUTIONS: Hemodialyais).
Captopril caused h of the ad ion. Weight loss may be is used alone.
jumglamauhrm-nlmkuwyl in I-ndudwitmhclouofuﬂe The dose of captopril in hypenicnsion HOW SUPPLIED
micc and rais at doses 7 10 200 times lving the usmally does not exceed 50 mg tid. Captopril Tabiets USP are svailable as:

MRHD on a body-weight basis (0.6 10 35
times MRHD on a swface-ares basis): in
monkeys at 20 to 60 times MRHD on a2
body-weight basis (7 to 20 times MRHD on

in spproximately omc i 1000 Ppeticnus
Angioedema invohving the upper airwavs

Therefore, if the blood pressure has not
been satisfactorily controlied after one to
Two weeks at this dose, (and the patient is
not already receiving a diuretic). a modest

12.5 mg tablets in botles of 100 (NDC
62033-1011-0) and 1000 (NDC 62033-
1011-2). 25 mg tablets in boules of 100
(NDC 62033-101240) and 1000 (NDC

Keep bottes tghtly

Federal  law  prohibits

occurred ot all dose levels (7 below by bady symem In this scming an  showld not be exceeded exhibit a slight sulfurous odor.
mcidence of cousal relationship cxmact be For patients with severc hypertension
acommcly delernmimed (eg. scceiersted or malignant  Sesrage
Bodv ax e whoie W Y ion). when \emporan Do-xmwo\gjo‘(f(“‘ﬂ
TERCHORS (see WA di B ion of Goremt ihy n a tight
and  Pensibly I&l therapy is not practical or desirable. or closed (protect from moisture)
of Resch aad PRECAUTIONS:  when prompt titration to more normotensine
Hemodialysis). blood pressure levels is indicated. diwretic CAUTION
Generol: should be comtinued bul other current dispensing withowt prescription
Cardrovasciar. Cardiac  anest.  antibypertensive medication siopped and
' insufficiency. caplopril dosage promptly initiated at 25

Captopril tablets arc  manufactured for
BOSCOGEN™. INC.. Irvine. CA 92718, by
Stason Pharmaceuticals. Inc.. Irvine. CA
92718,

Revised 04-29-97 6076341
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 74677

CHEMISTRY REVIEW(S)
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1. CHEMISTRY REVIEW NO,3
2. ANDA # 74-677
3. NAME AND ADDRESS OF APPLICANT
Stason Industrial Corporation
Attention:Min-Liang Pan, Ph.D.
11 Morgan
Irvine, CA 92718-2005
4. LEGAL BASIS FOR SUBMISSION
patent expired on 8/8/95
use patent expired on 9/23/96
5. SUPPLEMENT(s) N/A 6. PROPRIETARY NAME N/A
7. NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE(s) FOR:
Captopril, USP N/A
9. AMENDMENTS AND OTHER DATES:
FDA:11/6/96: NA letter issued.
Firm:
6/2/95 Orig.submission
12/12/96 Response to 11/6/96 def.letter (This review).
12/16/96 New corr.
3/3/97 Amendment (Labeling)
5/6/97 Amendment (Labeling)
10. PHARMACOLOGICAL CATEGORY 11. Rx
antihypertensive agent
12. RELATED IND/NDA/DMF(s) see # 37
18. CONCLUSIONS AND RECOMMENDATIONS NA major
Approval
19. REVIEWER: DATE COMPLETED:
J.Fan 1/23/97
5/15/97 (Revised)
cc: ANDA 74-677
DUP Jacket
Division File
Endorsements:

HFD-623/J.Fan ‘74’¢A’> oA ;hb}ﬂ'ﬁ
HFD-623/V.Sayeed, Ph.D. . '
X: \NEW\FIRMSNZ\STASON\LTRS&REV\74677N3.D

=
F/T by
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ANDA 74-677

Stason Industrial Corporation
Attention: Min-Liang Pan, Ph.D.

11 Morgan e
Irvine CA 92718-2005 te
“I'llllII”llllllll”llllllll“llll“lllllIlll”lll

Dear Madam:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Captopril Tablets USP, 12.5 mg, 25 mg, 50 mg
and 100 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The dissolution testing will need to be incorporated into your stability and quality control

programs as specified in USP 23.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

A

Rabindra Patnaik, Ph.D.

Acting Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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Captopril Tablets Stason Industrial

2.2, 25, 30, and 100 mg Ccrro

ANDR #74-077° 1 Mor

Reviawer: Xuldeer R. Thariwal Irvine 271z

Tile name: 746778SDW.Z9% Supmissicrn DatTs
Tepruaxry T, L5&7

Response to Review of Bioequivalence Study,
Dissolution Data, and Waiver Request

Background:

The firm submitted z single-dose in viv lceguivalence study
under fasting conditions and dissolution data comparing its
captopril tablets, 100 mg with 3Squibb’s Capoten® tablets, 100 mg.
The firm also requested waivers of in vivo bioequivalence study
requirements for its 12.5, 25, and 50 mg tablets (File name:
74677SDW.695) .

<:
s
310
o

-

The bioequivalence study conducted by the firm was found

incomplete by the Division of Bioceguivalence. The deficiency - >
comments were sent to the firm on Januaryv 21, 1996. The firm
submitted the response as amendment on February 20, 1996 which

was received by Office of Generic Drugs on Fepbruary 21, 1996 and
assigned tc this reviewer on January 28, 1997.

Response:

1. Comment 1: Please submit all statistical analyses (ANOVA
analysis) conducted on the test and reference samples (mean)
collected at each sampling time.

Fesponse: The ANOVAs ccnducted on the glasma captcoril
concentration at each sampling Time arxe cresented. fignificanz
d;fferen es between ITne Icrmulations wers cbserved =zt 2,33, 4 3,
.20, €.00, anad 7.20 nhcurs Tzple -




Z. Coomment Present the results of blocod pressure and heart
rate measurements (change from baseline as a function of time)
for each subject, as well as the mean data in graphical form, for

both test and reference formulations.

Response: T"he Cfaselins-uncorrected =n
systolic plcod cressure, diastolic z2
measurements OI =2acn subjecT &t sceck
test zana reZerence formulazicns. Zlso
correctead svstolic klcod pressure, diastc
heart rate cata are plotied over tTime
formulations {(Figures 1-3 attached, .

»

3. Commen: 3: Please provide the criteria for accepting/rejecting
a particular run and the Standard Operating Procedures for
analytical methods.

W

(9]







S. Zcmment f: For future studies, we request submission of
pharmacokinetic data on diskette (3-1/2" preferred). The diskette
should contain the following variables, (in the same order, if

possible) : Subject number, Period, Sequence, Treatment, C.-C,

last 7/
AUCO—:I AUCO-infl C:naxl Tmaxl TH' and I<el'

Response: The Iirm nas submitted study disxeTzIe cContzining the
requested dzata.

Comments:

1. Accecrding to submitted py the Zirm, one set of
guality control samples (X-low, low, medium, and high) is needed

for every treatment or up to 20 clinical samples which is
assigned as & "“SECTION”. The run #2% and 21 consisted cZ cne
i

section ancd therefore only one set of QC samples were znalvsed.
The report of conIerence on “Analytical Methcds Validation:
3i1ocavailability, Biloequivalence and Pharmacokinetic Studies”
states that QC samples in duplicate a2t three concentrations (one

near the LOQ, one in midrange, and one appro
of the range) should be incorporated into ez
is a guideline and not a requirement for the
agency does not have a regulation about numpes
samples to be run along with study samples. T

aching the high end
ch run. However, this

rie The

2. The firm describes the following sampling and storage
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Recommendations:

1. The in vivo biceguivalencs study concducted under IZasting
conditions by Stason Industrial Corporaticn cn its Captceril
tablets 100 mg, lot #PJ4002f, comparing - Zo the reierence

product Capoten® tablets 100 mg, lot #B4J BLA, manufacturea by
Squibb has been- founc acceptable to the Division of
Bioeguivalence. The study demcnstrates that under fa

conditions, Stason Industrizi’s Captopril 100 mg tablex
bioecuivalent to reference procduct Capoten® 100 mg table:

the
manuiactured by Sguirk.

2. The dissoluticn testing data on the test product are
acceptable. The dissclution testing snou‘a be incorporzted into
firm’s manufacturing controls and stability programs. The
dissclution testing snhould be conducted in 300 mL of C.IN HCL at

37°C using apparatus I (basket) at 50 rpm. The test products
should meet the following specificati :

Not less than (Q) of the labeled amount of captopril in
the dosage form is dissolved in 20 minutes.

3. The firm’'s 12.5 mg, 25 mg, and 50 mg tablets are
proportionally similar in thelr active and inactive ingredients
to the 100 mg strength which underwent the acceptable
bicequivalence study. The dissoluticon profiles of 211 strengths
cf the test products are similar tTo theilr respective strengths of
the reference products. The waiver of Iin vivo bilioequivalence
study requirements IZIc¢r the Zirm’s 2.5 mg, 25 mg, and 50 mg
tablets is granted.

4. From the biceguivazience pocin:t ¢I view, the firm has met the
reguirements c¢f in vivso pilcegulivalency and in vitre dissoluticon
testing, and the aprl.caticn 1s acceptarle

, o 2)ig ey
Kuldeep R. Dhariwail, =h.C -
Review Branch I. L

N




Table 1

Mean Captopril Plasma Concentration (ng/mlL)

and Pharmacokinetic

Parameters (N=28): Arithmetic Means and Standard Deviation (SD)

Time Test Reference Test,/RatL Significance

(h) W === mmm ettt e - - at p=0.05
Mean SD Mean SD

Plasma Concentrations

0 0.00 - ) 0.0

0.25 263.12 267.56 264 .69 219.64 0.99 NS

0.50 $54.79 475.74 864 .82 450.17 1.10 NS

0.75 1155.36 614.95 992.75 304.73 1.16 NS

1.00 772.50 253.30 744 .50 225.05 1.04 NS

1.25 81,21 237.06 567.89 192.22 1.04 NS

1.50 £210.71 157.09 384.36 121.1¢ .07 NS

1.75 284 .04 95.25 260.25 77 .56 1.09 NS

2.00 195.82 £8.59 177.78 55.83 1.10 NS

2.50 109.81 32.41 97 .46 27.42 1.13 0.0218

3.00 70.58 17.39 67.29 21.59 1.05 NS

3.50 47.34 10.71 45.08 14.69 1.05 NS

4.00 33.04 8.35 31.10 8.38 1.06 NS

4.50 27.03 6.97 24 .90 6.54 1.08 0.0317

5.00 21.43 5.39 19.65 4.90 1.09 0.0139

6.00 15.68 4 .65 14.45 3.72 1.08 0.0124

7.00 11.44 2.82 10.50 3.22 1.09 0.0243 -

8.00 8.26 2.11 7.91 2.53 1.04 NS

10.00 5.57 1.42 5.37 1.52 1.04 NS

Pharmacokinetic Parameters

AUC,.. 1386 387 1276 297 1.09

(ng/mLxh)

AUC,_..- 1409 391 1300 301 1.08

(ng/mLxh)

Cra 1213 609 1079 390 1.12

(ng/mL)

T...(h) 0.74 0.19 0.70 0.15 1.06

T.(h) z.78 0.48 2.85 0.69 .24

KELM 0.2¢ 0.04 .25 .04 .04

(h--) '

KELM: Terminal =>iminatcion
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Captopril Plasma Concentrations: Pharmacokinetic Parameters
Least Square Means + Standard Error

90%

Parameter Test Reference Tast/Ref Confidence

Interval
AUC,._, . 12386.4+36.4 1276 .3+36.4 1.09
(ng/mLxh)
AUC, .- 1409.0+36.7 1299.6436.7 1.08
(ng/mLxh)
Con 1212.9+78.1 1079.4+78.1 1.12
(ng/mL)
LNAUC-._. 7.20+0.026 7.23+£0.026 1.01 101.2-114.7
LNAUC,_. .- 7.22+0.02¢€ 7.14+0.026 1.01 101.1-114.4
LNC.., 7.01+0.050 5.93+0.050 1.01 96.26-122.7
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JAN | 9 1996
Captopril Tablets Stason Industrial
12.5, 25, 50, and 100 mg Corporation
ANDA # 74-677 11 Morgan Drive
Reviewer: Kuldeep R. Dhariwal Irvine, CA 92718
File Name: 74677SDW.695 Submission Date:

June 2, 1985

Review of Bioequivalence Study, Dissolution Data,
- and Waiver Request

The firm has submitted a single-dose in vivo bioequivalence study
under fasting conditions and dissolution data comparing its
captopril tablets, 100 mg with Squibb's Capoten® tablets, 100 mg.
The firm has also requested waivers of in vivo biocegquivalence
study requirements for its 12.5, 25, and 50 mg tablets. To
support the request, the firm has submitted comparative
dissolution profiles on 12.5, 25, and 50 mg strengths of its
product and reference listed drug Capoten®.

Introduction:

Captopril is designated chemically as 1-[(2S)-3-mercapto-2- -
methylpropionyl] -L-proline. It is an antihypertensive and
angiotensin converting enzyme (ACE) inhibitor. This enzyme
converts angiotensin I, an inactive decapeptide, to angiotensin
II, a potent endogenous vasoconstrictor.

After oral administration, rapid absorption occurs with peak
blood levels at about one hour. The presence of food in the
gastrointestinal tract reduces absorption by about 30-40%, it is
therefore labeled to be dosed one hour before meals.
Approximately 25 to 30% of the circulating drug is bound to
plasma proteins. The elimination half-life of captopril is about
2 hours. About 40-50% of the excreted drug in the urine is
unchanged captopril.

The reference product is Capoten® by Sguibb and is available in
four strengths: 12.5, 25, 59, and 100 mg. Its dosage must be
individualized.
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A. Objective:

The objective of this study is tc compare the single-dose
bicavailability of Stason Industrial Corporation and Sguibb
(Capoten®) 100 mg captopril tablets under fasting conditions.

B. Study Sites and Investigators:
Clinical Site:

Analytical Site:

Medical Director and Principal Investigator:

Study Director:
Medical Associate: ~
Protocol #1582-1: A two-way, open-label, single dose, fasting
bicavailability study of captopril 100 mg tablets in normal,
healthy, non-smoking male volunteers
The protocol was approved by the Institutional Review Board of
(page 200, vol. 1.1)

Consent Form: A copy of the volunteer informed consent form used
in the study is given on page 177 (vol. 1.1)
Study Dates: Phase I April 23, 1995

Phase II April 30, 1995
Analysis Dates: May 5 to May 17, 1995

C. Study Design:

The study was designed as a single-dose, open-label, randomized,
two-way crossover design. The study was executed in two phases
with a seven days washout pericd between drug administrations.
The subjects were housed in the clinic at 9 p.m of the evening
prior to each drug administrzticn and until the final 10.0 hour
post-drug blood draw of each study phase. The subjects were
assigned to two groups at randem as follows:

Seqguence Subject number Phase I Phase IZ
1 3,4,6,7,11,12,15,16,15%,22,23,24,25,26 A B
2 1,2,5,8,9,10,13,14,17,18,20,21,27,28 B A

A: Captopril Tablets, 1x100 =g, S¥ason Industrial Corporation;
Lot# PJ4002F; Lot size: cablets; Manufacture Date:
10/24/94; Assay: 104.6%; Content Uniformity: 106.6%




B: Capoten® Tablets, 1x100 mg, Squibb; Lot# B4J81A; Expiration
Date: 4/99; Assay: 102.1%; Uniformity of dosage units:

The subjects fasted for ten hours pPrior to drug administration
and until 4.5 hours post-dose. Water was freely allowed except
within one hour of drug administration. The arug products were
administered with 240 mL of water. The subjects remained
ambulatory for the first hour following drug administration. At
4.5 and 9.5 hours postdrug administration, standardized,
xXanthine-free meals, including a non-caffeine containing beverage
were provided to all subjects. Identical meals were served during
both housing periods. Blood pressure and heart rate were
monitored during each study phase at 0,0.5,1,1.5,2,2,4,6, and 8
hours post dose. Post-study hematology, clinical chemistry, and
urinalysis testing was done cn all subjects.

D. Subject Selection:

Twenty-eight normal, healthy, non-smoking male volunteers were
enrolled in the study. Following inclusion criteria were used in
selecting the subjects:

- 18-50 years of age
- no more than +10% from ideal weight for height as determined by
the Table of Desirable Weights for Men (Society of Actuaries
and Association of Life Insurance Medical Directors of America,

1980)

- good health as determined by medical histories and physical
examinations. Blood chemistry, hematology, and urinalysis
values within clinically acceptable limits

Subjects were excluded from the study based on the following
criteria:

- known history of hypersensitivity to captopril or related drugs

- known history or presence of cardiac, pulmonary,
gastrointestinal, endocrine, neuromuscular, neurological,
hematological, liver or kidney disease or any condition known
to interfere with the absorption, distribution, metabolism or
excretion of drugs

- Known history of asthma, chronic oronchitis or other
bronchospastic condition

- xnown history of systemic lupus erythematosus, drug dependency,
Or serious psychological disease

- presence ¢f any significant physical or crgan abnormality

- blood donation within previous 60 days

- use of enzyme-inducing and enzyme-innibiting drugs within 320
days prior to entry into the study

- regular use of medication, abuse of alcoholic beverages, or
participation in a clinical tria¥ wich an investigational drug
within 30 days preceding the study

- positive urine test for drugs of abuse

3




Subjects were imposed with following restrictions:

- no drugs similar to the one under study or

E.

F.

admi ation of
any medicatiocn (including over-the-counter prepar cns) within
14 days preceding entry into the study
no alcohol consumption for 48 hours prior o each phase of the
study
no xanthine containing foods including tea, coffee, chococlate

and cola drinks for 48 hours prior to each phase of the study

Sample Collection:

Analytical Methods:

Yo




G. Pharmacokinetics/Statistical Analysis:

Area under the concentration-time curve (AUC) was calculated by
linear interpolation between consecutive drug levels. AUC,.. was
calculated from zero to the last non-zero concentration (Ce) .
AUCy-;nr was calculated by extrapolation of AUCy.. by C./KE. To
calculate the elimination rate constant (KE), regression analyses
were performed on the natural log of plasma concentration values
versus time. Calculations were based on the most linear portion
of the terminal elimination phase as shown in semi-log plots of
individual subject data. The KE was taken as the slope multiplied
by (-1). All ANOVAs were performed with the SAS General Linear
Models Procedure. For all analyses, effects were considered
statistically significant if the probability associated with 'F!
was less than 0.05. Based on the pair-wise comparisons of the log
transformed AUC and C,,, data, the relative ratios of the
geometric means and the 90% geometric confidence intervals were
determined.

H. Results:

1.Clinical:

All twenty-eight subjects who entered the study, completed the
study. Blood pressure and heart rate were monitored during each
study phase at 0,0.5,1,1.5,2,3,4,6, and 8 hours. The firm has
provided the measurements in a tabular form.

v eve

Following subjects experienced adverse events during the study,
all of which resolved without any medication: '

Subject # Phase Product Sign/Symptom

10 I ref headache
20 I ref headache
27 I ref lightheaded
10 II test indigestion
20 II test headache
24 1I ref headache

Post-study laboratory results for &11 subjects were either
considered within the reference range or clinically not
significant. -




P vi

A few deviations from the scheduled phlebotomy time occurred
during the study:

Subject # Phase Product Deviation

19 II ref 0.5 h sample was drawn 1 min. late
20 II test 0.5 h sample was drawn 1 min. late
4 II ref 6 h sample was drawn 19 min. early

8 h sample was drawn 26 min. early

Repeat assays:







3. Bh inetic a

The mean plasma concentrations of captopril at each time point
after test and reference products are shown in Table 1. The plots
of the mean plasma captopril levels for the two formulations over
the 10 hour sampling period are presented in Figures 1 and 2, in
linear and semi-log formats. The arithmetic mean for each
varameter i1s tabulated in Table 1 and the results of the analysis
ct variance are summarized in Table 2. There is no statistically
significant difference between the two formulations for any
parameter. Based on the least sqguares means of the
logarithmically transformed parameters, the AUC,.., and AUC._,.- for
the test product are about 9% higher than the respective
estimates for the reference product. The C.,, for the test product
was 11% higher than that for the reference product and occurred 2
minutes later.

The reviewer performed some calculations to determine the
accuracy of the values given in the application:

Drug Product: Captopril (Test)

Subject # Reviewer Firm

AUC‘)-’: AUC?-L::’ AUCC-—': AUCD—;:S
3 1286.75% 2307.91 1286.68 1307.85
7 i092.85 1111.%0 1022.88 1111 .64
24 1281.9¢ 1289.30 1282.00 1299.31

The results of these calculaticns indicate good agreement between
reviewer's calculations and the data reporteda by the firm.

The individual mean ratios for AUC._., AUC-_...-, and C.,, are
summarized in Table 3. The test/reference rario for AUC-.. ranged
from (mean 1.097), AUC....- ranged Zxrom (mean

1.095) and for C.,, ranged <rom with a mean of 1.167.

Table 4 shows the AUC.../AUC-_.... ratios for individual subjects.
The ratios range from 0.96-0.99 f&r test and 0.96-0.99 for
reference product.




The following are the 90% confidence intervals crovided by the
firm along with those calculated by the reviewer:

Parameter 90% Confidence Interval

Firm's values Reviewer's values
LNAUC,_. 101.19-114.66 101.19-114.66
LNAUC,_; .- 101.11-114.41 101.11-114.41

LNC, .« 96.26-122.67 96.26-122.67

within the acceptable range of 80-125. Statistical analysis of
the data did not show any significant period or secuence effect

for AUC..., AUC....:, and C,,. However, there was statistically
significant (p < 0.05) treatment effect Zor AUC-.. (p=0.0424) and
AUC,...: (p=0.0449). But the p values for LAUC-.. and LAUC..... were
0.0529 and 0.0545 respectively for treatment effect.

In Vitro Dissolution Testine:

The firm has submitted comparative dissolution data for test and
reference products using USP dissolution method. The dissolution
testing was done in 900 mL of 0.1N HCl using apparatus 1 (basket)
at 50 rpm. The assay methodology was The
100 mg tablets used in the dissolution tests were from the same
lot used in the in vivo bioegquivalence study. The firm has
demonstrated that of the test products are dissolved in 20
minutes. The dissolution profiles fcr the test and reference
products are similar (Table &).

Waiver Request:

The firm is requesting for a waiver of in vivo biocequivalence
study for its captopril 12.5 mg, 25 mg, and 50 mg tablets. The
comparative quantitative composition of all strengths are shown
in Table 5. The 12.5 mg, 25 mg, and 50 mg tablets are
proportionally similar in their active and inactive ingredients
to the 00 mg strength. The dissolution profiles of all strengths
of the test products are similar to their respective strengths of
the reference products (Table 6). All test and reference products
dissolve greater than i 20 minutes.

=
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Second source of active ingredient:

The firm has also used another source of
active ingredient to manufacture four strengths of captopril
tablets. The firm has submitted the dissolution data for these
tablets and compared them with the reference product (Table 7).
The dissolution data of test tablets manufactured using second
source of active ingredient are acceptable.

Comments:

1. All twenty-eight subjects who entered the study, completed the
study. Four subjects experienced adverse effects, all of which
resolved without any medication. Post-study laboratory results
for all subjects were either considered within the reference
range or clinically not significant.

2. Based on the least sgquares means of the logarithmically
transformed parameters, the AUC,.. and AUC,...- for the test product
are about 9% higher than the respective estimates for the
reference product. The C,, for the test product was 11% higher
than that for the reference product and occurred 2 minutes later.
The 90% confidence intervals for log transformed data for AUC,.,,

AUCq-ine, and C,,, are within the acceptable range of 80-125.

3. There were no statistical significant period or sequence
effects for AUC,.., AUC,.., and C.,,. However, there was
statistically significant (p < 0.05) treatment effect for AUC,_,

(p=0.0424) and AUC,.,,; (p=0.0449). But the p values for LAUC,., -
and LAUC,.;.,- were 0.0529 and 0.0549 respectively for treatment
effect.

4. The dissolution testing was done using USP method. The
comparative dissolution testing data for the four strengths of
the test products meet the USP specifications of NLT (Q) in
20 minutes. The four strengths of the test products are
proporticnally similar in their active and inactive ingredients.

5. The firm has also used another source of
active ingredient to manufacture four strengths of captopril
tablets. The firm has submitted the dissolution data for these
tablets and compared them with the reference product (Table 7).
The dissolution data of test tablets manufactured using second
source of active ingredient are acceptable.

6. NOT TO BE RELEASED UNDER FOI: In the present study, following
values for elimination rate constant (KEL™") and half-life (Ty)
are reported:

=
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Deficiencies:

1. The firm is requested to submit all statistical analyses
(ANOVA analysis) conducted on the test and reference samples
(

mean)

collected at each sampling time.

2. The firm is requested to present results of blood pressure and
heart rate measurements (change from baseline as a function of

time)

for each subject as well as the mean data in graphical form

for test and reference formulations.

3. The firm should give the criteria for accepting/rejecting a
particular run. Also, please provide Standard Operating
Procedures (SOP) for analytical methods.

=



7. The 6 and 8 hour blood samples for subject #4 in phase II were
drawn 19 and 26 minutes early, respectively. Which phlebotomy
time (actual or scheduled) was used to calculate area under the
curve?

8. For future studies, the firm is requested to submit
pharmacokinetic data on diskette also.

Recommendations:

1. The in vivo biocequivalence study conducted under fasting

conditions by Stason Industrial Corporation on its captopril
tablets, 100 mg, lot #PJ4002F, comparing it to the reference
product Capoten® tablets, 100 mg, lot #B4J81A has ben found

incomplete by the Division of Bioequivalence for the reasons
given in the deficiency.

2. The dissolution testing data on the test product are
acceptable. The dissolution testing should be incorporated into
firm's manufacturing controls and stability programs. The
dissolution testing should be conducted in 900 mL of 0.1N HCl at
37°C using apparatus I (basket) at 50 rpm. The test products
should meet the following specifications:

Not less than of the labeled amount of captopril in the
dosage form is dissolved in 20 minutes. .

3. The waiver of the in vivo biocequivalence study requirements
for the firms's 12.5 mg, 25 mg, and 50 mg tablets is denied
pending approval of the 100 mg strength of the test product.

4. From the Bioequivalence viewpoint, the firm has met the in
vitro dissolution requirements, but not the in vivo
bicequivalence reguirements and the application is not
approvable.

The firm should be informed of the deficiencies and
recommendations.

\/1afae
Kuldeep R. Dhariwal, Ph.D.

Review Branch II
Division of Biocequivalence

Yo
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AUC,_./AUC,_ ;¢ Ratio for Individual Subjects

Subject AUC,../AUC,_.,s Ratio

Test Reference

WoOJOUTd WN K

.983 0.982
.640 0.740
.650 0.760

Mean

'SD (+)
Cv (%)
Range

O OO
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Table 5

Comparative Quantitative Composition of Captopril Tablets

Ingredient- Strength (mg)
12.5 25 50 100
¥ W/W  mmm e
Amount per tablet (mg)
Captopril, USP 18.18 12.50 25.00 50.00 100.00
Lactose Monohydrate, NF
Microcrystalline
Cellulose, NF
Starch, NF
Stearic Acid, NF
Total 100.0 68.75 137.5 275.0 550.0

Inactive Ingredients of reference listed drug (Squibb)

Microcrystalline Cellulose
Corn Starch

Lactose

Stearic Acid

Y
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Table 6. In Vitro Dissolution Testing |

Drug (Generic Name): Captopril Tablets
Dose Strength: 100 mg, 50 mg, 25 mg, 12.5 mg
ANDA No.: 74-677
Firm: Stason Industrial Corporation
Submission Date: June 2, 1995
File Name: 74677SDW.695
I. Conditions for Dissolution Testing:
USP XXII Basket: X Paddle: RPM: 50
No. Units Tested: 12
Medium: 0.1N HC1 Volume: 900 mL
Specifications: NLT (Q) in 20 minutes
Reference Drug: Capoten® Tablets (Squibb)
Assayv Methodology:
II. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot #PJ4002 Lot # B4J81lA
(Min) Strength(mg) 100 Strength(mg) 100
Mean % Range 5CV Mean % Range $CV
10 98 3.9 98 1.3
20 102 1.7 98 1.2
30 102 1.5 98 j 1.2
Sampling Test Product Reference Product
Times Lot # PJ4005 Lot # B4J76A
(Min) Strength (ma) 50 Strength(mg) 50
Mean % Range sCV Mean % Range $CV
10 ) S8 3.6 1C0 3.4
20 100 2.6 102 1.5
30 100 2.9 102 1.4
=
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Sampling Test Product Reference Product
Times Lot # PJ4004 Lot # C4K08a
(Min) Strength(mg) 25 Strength(mg) 25
Mean % Range $CV Mean % Range ¥CV
10 99 4.4 98 3.0
20 100 4.1 100 3.2
30 | 100 4.1 100 3.3
Sampling Test Product Reference Product
Times Lot # PJ4003 Lot # B4J63A
(Min) Strength{(mg) 12.5 Strength(mg) 12.5
Mean % Range sCV Mean % Range 5CV
10 93 8.0 954 5.9
20 98 3.7 101 " | 3.6
30 97 6.3 100 4.6

20




Table 7. In Vitro Dissolution Testing
(second source of active ingredient)
Drug (Generic Name): Captopril Tablets
Dose Strength: 100 mg, 50 mg, 25 mg, l1z.z =g
ANDA No.: 74-677
Firm: Stason Industrial Corporation
Submission Date: June 2, 1995
File Name: 74677SDW.695
I. Conditicns for Dissolution Testing:
USP XXII Basket: X Paddle: RPM: 50
No. Units Tested: 12
Medium: 0.1N HC1 Volume: 900 mL
Specifications: NLT (Q) in 20 minutes
Reference Drug: Capoten® Tablets (Sguibb)
Assay Methodolcay:
TI. Results of In Vitre Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # PL4005 Lot # B4J81A
(Min) Strength(mg) 100 Strength(mg) 100
Mean % Range sCV Mean % Range 5CV
10 94 3.2 87 2.3
20 98 4.8 o8 2.0
30 99 3.7 99 1.4
Sampling Test Prcduct Reference Product
Times Lot % PL4004 Lot # B4J76A
(Min) Strenagtn(mg) E0 Strength(mg) 50
Mean % Range sCV Mean % Range 3CV
10 97 1.8 100 1.8
20 99 3.0 100 1.6
30 100 4 3.4 100 1.9
=
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Sampling Test Product Reference Product
Times Lot # PL4003 Lot # C4K08A
(Min) Strenagth(mg) 25 Strength (mg) 25
Mean % Range sCV Mean % Range 5CV
10 97 3.5 94 6.7
20 100 2.8 99 3.3
30 99 2.8 98 3.1
Sampling Test Product Reference Product
Times Lot # PL4002 Lot # B4J63A
(Min) Strength(mg) 12.5 Strength(mg) 12.5
Mean % Range 5 CV Mean % Range sCV
10 98 4.5 99 !
20 102 2.9 102 3.6
20 101 2.8 101 3.7
=
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